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Abstract

Background: Angiomatoid fibrous histiocytoma (AFH) is a relatively uncommon soft tissue tumor of intermediate
biologic potential. It occurs in subcutaneous regions of the extremities or the trunk, usually presenting in children or
young adults. This is the first reported case of subcutaneous AFH that developed in the iliac region and was treated
with an unplanned resection.

Case presentation: An 11-year-old girl noticed a small subcutaneous nodule in the iliac region. As the nodule was
asymptomatic, it was observed naturally for a year, after which her parents consulted her doctor due to gradual
growth of the nodule. The tumor was resected marginally without biopsy by a non-specialized surgeon. Based on the
histology of the resected specimen, the tumor was suspected to be a sarcoma. The patient was referred to our hos-
pital where we reinvestigated the histology of the tumor using immunohistochemistry. After confirming diagnosis of
the tumor as an AFH, we undertook additional extensive resection in the iliac region where the tumor had developed.
There was no evidence of tumor residue in the resected specimen. It has been 3 years since the operation, and there

has been no evidence of recurrence.

Conclusion: We treated a case of AFH after unplanned resection. If subcutaneous tumors in the iliac region are
detected, a diagnosis of AFH should be considered and a simple resection avoided.
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Background

Angiomatoid fibrous histiocytoma (AFH) was initially
described as angiomatoid malignant fibrous histiocytoma
by Enzinger [1]. AFH often presents as a mass in the sub-
cutaneous region in the extremities of children and young
adults, with a mean age of approximately 30 years (range
2 months-71 years) [1, 2]. The precise line of differen-
tiation for AFH remains unknown, but it is no longer
regarded as malignant because of its benign appear-
ance and favorable prognosis. In the 2013 World Health
Organization (WHO) classification, AFH was placed in
the category of “intermediate tumors of uncertain differ-
entiation” [3]. Clinically or histologically, it is difficult to
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differentiate this neoplasm from vascular tumors, such
as angiosarcoma or hemangioendothelioma. Although
the prognosis of patients with AFH is generally good,
it recurs in up to 15% of cases and metastasizes in less
than 1% of cases [4, 5]. Therefore, AFH is often resected
with wide margins [6]. In some instances, AFH or other
tumors that often arise in subcutaneous regions may be
treated by unplanned resection [7]. This is the first case
report to describe treatment of subcutaneous AFH in the
iliac region with additional extended resection after an
initial unplanned resection.

Case presentation

An 11-year-old girl noticed a small subcutaneous nod-
ule in her iliac region. As the nodule was asymptomatic,
she did not consult a doctor for 1 year. After the nodule
began to gradually increase in size, she visited a nearby
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hospital where T1-weighted magnetic resonance imag-
ing (MRI) revealed a 4.3- x4.1-cm tumor in the sub-
cutaneous iliac region (Fig. 1A). A T2-weighted image
showed the tumor with high intensity in the inner cystic
region (Fig. 1B). A non-specialized surgeon undertook an
unplanned marginal resection, after which MRI showed
no evidence of tumor residue (Fig. 1C). An approxi-
mately 4-cm scar from surgery was observed in her iliac
region (Fig. 1D). As the resected specimen displayed
sarcoma-like features on histological examination, she
was referred to our hospital. She displayed no symptoms,
and her blood test results were normal (Hb=12.7 g/
dl, CRP=0.019 mg/dl). In our hospital, the histological
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specimen was investigated again using hematoxylin—
eosin (H-E) and immunohistochemical staining. H-E
staining showed proliferation of spindle-shaped cells with
enlarged nuclei, with stroma composed of fibrous tissue
(Fig. 2A, B). Furthermore, we noted the presence of pseu-
doangiomatous spaces filled with blood and surrounded
by tumor cells (Fig. 2C), in addition to lymph nodes
surrounding the tumor (Fig. 2D). Immunohistochemi-
cal findings revealed positive staining for CD68, CD99,
CD56 (focally), and epithelial membrane antigen (EMA)
(Fig. 3A-D). Staining for CD34 was positive only in the
blood vessels, whilst staining for Bcl-2 was only focally
positive within the lymph nodes (Fig. 3E, F). Staining for

A

Fig. 1 A Coronal image of the iliac region acquired using T1-weighted magnetic resonance imaging (MRI). B Coronal image of the iliac region
acquired using T2-weighted MRI. C Coronal image of the iliac region acquired using T2-weighted MRI after unplanned resection. Red arrowheads
indicate the tumor. D Visual appearance of the iliac region
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Fig.2 A Hematoxylin—eosin (H-E) staining features under x 100 magnification. B H-E staining features under x400 magnification. C Pseudo-vessel
tissues in the tumor with H-E staining (x 200 magnification). D Lymph nodes around the tumor with H-E staining (x 100 magnification). Scale

bar=100 um

UL T A Y s, . 3 {

i

4

S-100 was negative (data not shown). On the basis of the
aforementioned histological features, we diagnosed AFH.
Based on this diagnosis, we undertook an additional
extended resection. Skin and one layer of the underlying
iliac muscle was resected (Fig. 4A). Because the tumor
involved the lateral femoral cutaneous nerve, we had no
choice but to excise the nerve clumping with the tumor.
We performed closure of the membrane of the iliac mus-
cle (Fig. 4B). There was no evidence of tumor on macro-
scopic examination of the resected specimen (Fig. 4C, D),
which was confirmed by histological examination (data
not shown). It has been 3 years since treatment, and the
patient has remained disease-free. However, perceptual
disorders of the femoral front have remained.

Discussion and conclusion

Angiomatoid fibrous histiocytoma may arise in any
region of the body, including the head, neck, trunk, and
lung, but most commonly arises in the extremities [2, 6,
8, 9]. It also occasionally arises in subcutaneous regions,
so non-specialized surgeons often undertake unplanned

resection [7]. We present the first case of subcutaneous
AFH in the iliac region treated with a previous improper
resection by a non-specialized surgeon.

The onset age of the current case was similar to that of
previously described cases [10]. Subcutaneous AFH in
the iliac region is extremely rare. According to previous
reports, it is possible that it originates from the fibroblas-
tic reticulum of the interstitium of normal lymph nodes
[2, 4]. In the current case, it is possible that the origin of
the tumor was the external iliac lymph node. The pres-
ence of systemic symptoms, such as weight loss, malaise,
fever, and anemia [10—12], which occur in some patients,
can aid diagnosis. However, in the current case, the
patient experienced no systemic symptoms. Some groups
have reported MRI features of AFH, including cystic
areas, pseudocapsules, edema of surrounding mass,
enhancement, and fluid—fluid levels [10-12], which were
observed in the current case. Although the MRI features
of AFH described in the literature may aid diagnosis [6,
13], none of them are considered to be significant [10].
The characteristic histological features of AFH have been
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Fig. 3 Immunohistochemical staining for A CD68, B CD99, C CD56, D epithelial membrane antigen (EMA), E CD34 and F Bcl-2. CD68 expression is
positive (A), whilst expression of both CD99 (B) and EMA (D) is strongly positive. Expression of CD56 (C) is focally positive. Expression of CD34 (E) is
positive only at the site of the blood vessels. Expression of Bcl-2 (F) is positive only at the lymph nodes. Scale bar= 100 um
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well described [2]. This includes the following features:
(i) multinodular growth of myoid spindle or histiocytoid
cells with a distinctive syncytial appearance, (ii) pseu-
doangiomatous spaces filled with blood and surrounded
by tumor cells, (iii) a thick fibrous pseudocapsule with
prominent hemosiderin deposition, and (iv) peritumoral

lymphoplasmacytic cuffing with occasional germinal
center formation. Other immunohistochemical features
of AFH include the fact that approximately half of AFH
tumors have desmin expression, which may be diffuse
or focal, and occasionally exhibit expression of other
markers of myoid differentiation such as smooth muscle
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tumor (C, D)

Fig. 4 A Surgical site after resection of the tumor. B The visual appearance of the sutured fascia of the iliac muscl
front side of the resected specimen. D The visual appearance of the posterior side of the resected specimen. There is no macroscopic residue of the
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actin, calponin, and rarely h-caldesmon [2]. Reports on
the expression of epithelial membrane antigen, CD99,
and CD68 have varied [2-5]. AFH is also indicated by
the negative expression of certain markers, which often
include skeletal muscle markers, such as myogenin and
MyoD, vascular endothelial markers, such as CD31 and
CD34, factor VIlI-related antigen, CD35, S-100 pro-
tein, and cytokeratins [2]. For differential diagnosis, it is
often necessary to differentiate AFH from synovial sar-
coma because the current histology revealed prolifera-
tion of spindle cells. We ruled out a diagnosis of synovial
sarcoma based on H-E staining features and negative
immunostaining for S-100 and CD34. AFH should also

be differentially diagnosed from other soft tissue tumors
like aneurysmal benign fibrous histiocytoma, palisaded
lymph node myofibroblastoma, and follicular dendritic
cell sarcoma [14]. We could differentiate AFH from those
tumors by H-E staining features without immunohisto-
chemistry. In the current case, a confirmative diagnosis
of AFH was provided by comprehensive analysis. We
were unable to examine the presence of fusion genes
that have been associated with AFH. EWSR1-CREBI is
the most frequently described gene fusion to date, hav-
ing been described in more than 90% of cases [15, 16],
although EWSR1-ATF1 appears to be more common
in AFH that occurs in extra-somatic soft tissue sites
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[15-17]. FUS-ATF1 has been described least commonly
[17].

The prognosis of AFH is generally considered to be
favorable [2, 7, 8]. A previous study showed that recur-
rence occurred in 25% of cases, metastasis occurred in
5%, and death occurred in 5% [18]. However, another
study reported that 63% and 21% of patients had local
recurrence and metastasis, respectively, and that 12% of
patients died due to the disease [19]. In general, soft tis-
sue tumors, particularly sarcomas, should be considered
for treatment by a specialized surgeon [20]. Furthermore,
extended resection of AFH is recommended because the
tumor is considered intermediate [6]. Additionally, if an
unplanned resection has been undertaken, the sarcoma
should be treated with additional extended resection
[21], as was performed in the current study. With such
treatment, functional disorder will occur after surgery
[22]. In our patient, perceptual disorders of the femoral
front remained.

There were some limitations in the current study. First,
we did not perform immunohistochemistry for desmin,
which is often useful for differential diagnosis. However,
we could make a diagnosis without desmin in the current
case. Second, we did not examine fusion genes, although
we could confirm the diagnosis of AFH without such an
analysis. In conclusion, treating clinicians should con-
sider the possibility of AFH when presented with a sub-
cutaneous mass to avoid unplanned resection.

Abbreviations
AFH: angiomatoid fibrous histiocytoma; EMA: epithelial membrane antigen;
MRI: magnetic resonance imaging; Hb: hemoglobin; CRP: c-reactive protein.

Authors’ contributions
Data was acquired and analyzed by KH, RK, SN and MA. KH, RK, SN and MA
prepared the manuscript. All authors read and approved the final manuscript.

Acknowledgements
We would like to thank Editage (http://www.editage.jp) for English language
editing.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Consent for publication
The patient and her parents provided written informed consent.

Describing new taxa
Not applicable.

Duplicate publication
We declare our manuscript is original.

Ethics approval and consent to participate
Not applicable.

Page 6 of 7

Funding
This research received no specific grant from any funding agency in the pub-
lic, commercial, or not-for-profit sectors.

Misconduct
None.

Standards of reporting
This is a case report and we have submitted the checklists “CARE"

Text recycling
None.

Trial registration
Not applicable.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 13 February 2018 Accepted: 28 August 2018
Published online: 31 August 2018

References

1. Enzinger FM. Angiomatoid malignant fibrous histiocytoma: a distinct
fibrohistiocytic tumor of children and young adults simulating a vascular
neoplasm. Cancer. 1979;44:2147-57.

2. Thway K. Angiomatoid fibrous histiocytoma: a review with recent genetic
findings. Arch Pathol Lab Med. 2008;132:273-7.

3. Antonescu CR, Rossi S. Angiomatoid fibrous histiocytoma. In: Fletcher
CDM, Bridge JA, Hogendoorn PCW, Mertens F, editors. WHO classification
of tumours of soft tissue and bone, vol. 4. Lyon: IARC; 2013. p. 204-5.

4. Fletcher CD.The evolving classification of soft tissue tumours: an update
based on the new WHO classification. Histopathology. 2006;48:3-12.

5. Weiss SW, Goldblum JR. Fibrohistiocytic tumors of intermediate malig-
nancy. In: Weiss SW, Goldblum JR, editors. Enzinger and Weiss's soft tissue
tumors. Philadelphia: Elsevier Ltd; 2008. p. 390-4.

6. Saito K, Kobayashi E, Yoshida A, Araki Y, Kubota D, Tanzawa Y, Kawai A,
Yanagawa T, Takagishi K, Chuman H. Angiomatoid fibrous histiocytoma:
a series of seven cases including genetically confirmed aggressive cases
and a literature review. BMC Musculoskelet Disord. 2017;18:31.

7. Kikuta K, Nakayama R, Yamaguchi S, Nishiwaki Y, Susa M, Nishimoto K,
Horiuchi K, Nakamura M, Matsumoto M, Morioka H. Wide-spread igno-
rance on the treatment of subcutaneous malignant tumors; a question-
naire-based study. Jon J Clin Oncol. 2018;48:130-4.

8. Chen G, Folpe AL, Colby TV, Sittampalam K, Patey M, Chen MG, Chan JK.
Angiomatoid fibrous histiocytoma: unusual sites and unusual morphol-
ogy. Mod Pathol. 2011,24:1560-70.

9. Patrizi A, Tabanelli M, Filippi G, Gurioli C, Nozza P, Savoia F, Dalmonte P,
Misciali C. An angiomatoid fibrous histiocytoma over the left pre auricular
region in a 13-year-old boy. Dermatol Online J. 2010;16:4.

10. Yikilmaz A, Ngan BY, Navarro OM. Imaging of childhood angiomatoid
fibrous histiocytoma with pathological correlation. Pediatr Radiol.
2015;45:1796-802.

11. Hata H, Natsuga K, Aoyagi S, Homma E, Shimizu H. Ultrasound B-mode
and elastographic findings of angiomatoid fibrous histiocytoma. Clin Exp
Dermatol. 2014;39:538-9.

12. Murphey MD, Gross TM, Rosenthal HG. From the archives of the AFIP
Musculoskeletal malignant fibrous histiocytoma: radiologic-pathologic
correlation. Radiographics. 1994;14:807-26.

13. Ajlan AM, Sayegh K, Powell T, David H, Riha RM, Khan J, Nahal A. Angio-
matoid fibrous histiocytoma: magnetic resonance imaging appearance
in 2 cases. J Comput Assist Tomogr. 2010;34:791-4.

14. ShiH,LiH, ZhenT, Zhang F, Dong Y, Zhang W, Han A. Clinicopathological
features of angiomatoid fibrous histiocytoma: a series of 21 cases with
variant morphology. Int J Clin Exp Pathol. 2015;8:772-8.


http://www.editage.jp

Hashimoto et al. BMIC Res Notes (2018) 11:628

Rossi S, Szuhai K, ljszenga M, Tanke HJ, Zanatta L, Sciot R, Fletcher CD, Dei
Tos AP, Hogendoorn PC. EWSR1-CREB1 and EWSR1-ATF1 fusion genes in
angiomatoid fibrous histiocytoma. Clin Cancer Res. 2007;13:7322-8.
Antonescu CR, Dal Cin P, Nafa K, Teot LA, Surti U, Fletcher CD, Ladanyi M.
EWSR1-CREB1 is the predominant gene fusion in angiomatoid fibrous
histiocytoma. Genes Chromosomes Cancer. 2007;46:1051-60.

Moura RD, Wang X, Lonzo ML, Erickson-Johnson MR, Garcia JJ, Oliveira
AM. Reticular angiomatoid “malignant”fibrous histiocytoma: a case
report with cytogenetics and molecular genetic analyses. Hum Pathol.
2011;42:1359-63.

Pettinato G, Manivel JC, De Rosa G, Petrella G, Jaszcz W. Angiomatoid
malignant fibrous histiocytoma: cytologic, immunohistochemical,
ultrastructural, and flow cytometric study of 20 cases. Mod Pathol.
1990;3:479-87.

20.

21.

22.

Page 7 of 7

Costa MJ, Weiss SW. Angiomatoid malignant fibrous histiocytoma. A
follow-up study of 108 cases with evaluation of possible histologic
predictors of outcome. Am J Surg Pathol. 1990;14:1126-32.

Charoenlap C, Imanishi J, Tanaka T, Slavin J, Ngan SY, Chander S, Dowsey
MM, Goyal C, Choong PF. Outcomes of unplanned sarcoma excision:
impact of residual disease. Cancer Med. 2016,5:980-8.

Arai E, Nishida Y, Tsukushi S, Wasa J, Ishiguro N. Clinical and treatment
outcomes of planned and unplanned excisions of soft tissue sarcomas.
Clin Orthop Relat Res. 2010;468:3028-34.

Nakamura T, Kawai A, Sudo A. Analysis of the patients with soft tissue sar-
coma who received additional excision after unplanned excision: report
from the bone and soft tissue tumor registry in Japan. Jon J Clin Oncol.
2017;47:1055-9.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Treatment of angiomatoid fibrous histiocytoma after unplanned excision: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion and conclusion
	Authors’ contributions
	References




